
O:\Projects\0602SAW\Revised\Revised ES\Appendix 8\Flood Risk Assessment 14 04 08 Final (Revised).doc 

 
 
 
Flood Risk Assessment 

Energy from Waste with Combined Heat and 

Power Facility, Oxwellmains 

Final Report 
November 2007 
 
 
 
 
 
 
Prepared by:   Authorised by: 
Andy Smith/Terry Swanson          Terry Swanson 
   
 
Severn House 
1-4 Fountain Court 
Woodlands Lane 
Bradley Stoke 
Bristol  BS32  4LA 
 
Tel      01454 284450 
Fax 01454 284499 
Email rpssw@rpsgroup.com 

 
 

 

 
 
 
 
 
 
 
 
 

Planning & Development 

This report has been produced by RPS within the terms of the contract with the client and taking account of the 
resources devoted to it by agreement with the client. 

We disclaim any responsibility to the client and others in respect of any matters outside the scope of the 
above. 

This report is confidential to the client and we accept no responsibility of whatsoever nature to third parties to 
whom this report, or any part thereof, is made known.  Any such party relies on the report at their own risk 

 





Viridor Waste Management Limited April 2008 
 

 

 
EfW Facility Flood Risk Assessment – Revised  RPS Planning & Development 
SAW0602/SN/DRH 
Final 
 

Contents 

1. Introduction ..................................................................... 1 

1.1 Purpose of the Report ..........................................................................1 
1.2 Background Information ......................................................................1 
1.3 Proposed Site Description ...................................................................3 

2. Flood Risk Assessment.................................................. 4 

2.1 Summary of Method..............................................................................4 
2.2 Flood Concerns.....................................................................................4 
2.3 Assessment of Flood Risk ...................................................................5 

3. Surface Water Runoff Assessment ............................. 10 

3.1 Summary of Method............................................................................10 
3.2 Available Data......................................................................................10 
3.3 Rainfall Conditions..............................................................................10 
3.4 Land Use ..............................................................................................11 
3.5 Estimation of Greenfield Runoff Rates .............................................12 
3.6 Estimation of Attenuation Requirements .........................................12 
3.7 Surface Water Drainage Strategy ......................................................12 

4. Conclusions and Recommendations.......................... 14 

Appendix 1 – WIN-FAP Analysis.......................................... 15 
Appendix 2 – Manning’s Flow Equation ............................. 16 
Appendix 3 – FEH Depth Duration Frequency (DDF) 
Modeling ................................................................................ 17 
Appendix 4 – Revitalised FSR/FEH Rainfall Runoff........... 18 
Appendix 5 – Micro Drainage Modelling ............................. 19 
Appendix 6 – Figures............................................................ 20 

 



Viridor Waste Management Limited April 2008 
 

 

 
EfW Facility Flood Risk Assessment – Revised  RPS Planning & Development 
SAW0602/SN/DRH 
Final 
 

Tables 
 
Table JER7177-001 Catchment Descriptors  
Table JER7177-002 Return Period Flows for the Dry Burn Drain  
Table JER7177-003 Long Term Monthly Rainfall Data for Dunbar 1992-2001  
Table JER7177-004 FEH Depth Duration Frequency Modelling for 100 year storm  
Table JER7177-005 Land Use Types for the Existing Site and Proposed Development  
Table JER7177-006 Greenfield Runoff Rates for Various Recurrence Interval Events  
Table JER7177-007 Attenuation Storage Requirement for Various Recurrence Interval 
Events 
  
Figures  
 
JER7177-001 – Site Location Plan and Surface Water Features  
JER7177-002 – SEPA Flood Map 
JER7177-003 – Outline Surface Water Drainage Strategy 
ODMP7 – Rebound Ground Water Levels 
  



Viridor Waste Management Limited April 2008 
 

 

 
 
EfW Facility Flood Risk Assessment – Revised  RPS Planning & Development 
SAW0602/SN/DRH 
Final 
 

1

1. Introduction 
 
 
1.1 Purpose of the Report 
 

RPS Planning Transport and Environment has been commissioned by Viridor Waste 
Management Ltd (Viridor) to undertake a Flood Risk Assessment (FRA) for the 
proposed development of an Energy From Waste with Combined Heat and Power 
facility (hereafter named ‘the Facility’) on land to the north of the A1 in Dunbar (NGR 
370939, 676097) (JER7177-001 – Site Location Plan and Surface Water Features).  
This FRA accounts for the requirements of the Scottish Environment Protection 
Agency and East Lothian Council. 
 
Scottish Planning Policy Note 7: Planning and Flooding (SPP 7), and Planning and 
Advice Notes 61 (Planning and Sustainable Urban Drainage Systems) and 69 
(Planning and Building Standards Advice on Flooding) require such an assessment 
to ascertain whether the proposed development will be at risk of flooding, or will have 
an adverse impact on flood risk elsewhere in the catchment.  This assessment 
evaluates the potential flood risk for the proposed development, and outlines the 
mitigation requirements including a drainage strategy in accordance with SUDS 
guidance, as outlined by CIRIA to ensure that the flood risk to the surrounding area is 
not increased by the development.    
 
This FRA will form part of the Technical Appendix to the Environmental Statement 
and has been completed in accordance with SPP 7 and Planning and Advice Notes 
61 and 69. 
 
The Application Site is located within Flood Zone 1, Low Risk and is shown by the 
SEPA Flood Map (JER7177-002 SEPA Flood Map) to be unaffected by the 1:100 
year and 1:1000 year return period fluvial and 1:200 year and 1:1000 year return 
period tidal floodplains.  
 
A surface water drainage assessment is required to demonstrate that any increase in 
surface water runoff resulting from the development would not adversely affect the 
flood risk at the Application Site or to adjacent areas. 

 
1.2 Background Information 
 

Site Description 
 

The application site is approximately 6.2ha in area and is situated approximately 
4.5km south east of the centre of Dunbar, East Lothian and 40km east of Edinburgh. 
It is proposed to develop the site to provide a Facility serving the Edinburgh, East 
Lothian and the Midlothian areas.  The site is located within part of a working non-
hazardous landfill, although the area proposed for the development has never been 
utilised for filling.  
 
The application site is located on gentle north and east sloping topography with 
surface elevations of approximately 40m AOD in the southern area of the site, falling 
to approximately 20m AOD in the north eastern corner.  To the north of the site the 
levels increase slightly to 30m AOD before dropping to sea level 1km to the north. 
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A small surface water storage feature is located within the north-east corner of the 
application area.  Water from this feature is used as process water for onsite landfill 
operations.  Recharge of this feature occurs via pumping from a larger off-site lake 
(within the landfill area), located some 100m to north and adjacent to the Lafarge 
Cement Works.  
 
The East Coast Main Line railway lies immediately adjacent to the northern boundary 
of the site, and the A1 lies adjacent to the southern boundary.  
 
The Lafarge Cement Works lies to the north-west of the site, with active quarrying to 
the north west of the site, and adjacent to the railway line.  Active groundwater 
pumping is being carried out as part of the quarrying process at the cement works 
and as such, the groundwater is being artificially depressed across the landfill site 
and application area.  The application site lies within part of the disused quarry 
workings previously operated by Lafarge, and has historically been referred to as the 
Oxwellmains South Quarry. 
 
A working landfill site is located to the east of the application area, which is currently 
licensed to take waste from the Dunbar and Edinburgh area.  The landfill area 
includes a gas compound, leachate lagoons, storage lake and various ancillary 
infrastructure associated with the working landfill. 
 
Surface Water Features 

 
The main watercourse within the vicinity of the application site is the Dry Burn, which 
is located 1.5km from the eastern site boundary.  This watercourse flows in a 
northerly direction and discharges into the Firth of Forth approximately 2.5km to the 
north-east of the application site. 
 
The Dry Burn flows only during winter months and is reported to be dry in the 
summer.  The course of the Dry Bun was diverted in 1977, by Blue Circle (now 
Lafarge), to its current location to permit quarrying in the landfill area.  
 
Flow within the Burn is not gauged by SEPA, however it is commonly understood that 
in dry periods this burn can experience very low flows and can dry completely along 
its lower stretches.  
 
A small drainage ditch is located on the southern side of the A1 approximately 400m 
from the southern boundary of the application area.  This watercourse trends in an 
easterly direction in the vicinity of the site, discharging into the Dry Burn 
approximately 1km downstream. 
 
A lake is located adjacent to the Lafarge Cement Works and north of the application 
site.  This lake is utilised by the cement works for process water. 
 
A further lake (historically called Blue Water Lake) is situated approximately 765m to 
the north-east of the application site.  The lake is located within limestone bedrock in 
the old quarry works, which have not been backfilled with quarry spoil.  The water 
level in the lake lies at approximately 10m AOD.  This lake is utilised by the landfill for 
water management top-up.  A facility for inter-pumping between the two lakes exists. 
 
Drainage  
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No formal drainage systems were identified within the application site during the 
walkover survey.  The area currently drains as sheet flow following local topography 
with the majority of flow travelling northwards to the lake adjacent the Lafarge 
Cement Works via a local minor ditch.  A portion of the site runoff travels southwards 
towards the A1 entering perimeter drains and thence the Dry Burn. 
 
The adjacent landfill site contains a surface water management system, which was 
developed as part of the site’s original planning application in 1991.  The surface 
water management scheme includes perimeter drains in the south of the site, which 
convey runoff to the Dry Burn, a large lake in the north-east of the site and a second 
smaller lake in the north-west.  All systems are regularly maintained to retain free 
discharge and that they have the capacity to intercept and convey storm water flows 
without flooding. 
 
Groundwater management systems have been utilised throughout the construction of 
the phases within the adjacent landfill.  This has involved the management of 
discrete groundwater pockets within the quarry backfill with redirection to surface 
water collection points such as the Blue Water Lake. 

 
Geology, Surface Geology  

 
The solid geology of the Dunbar area comprises limestone deposited within the 
Carboniferous Series.  More specifically the site is located in the Lower Limestone 
Group, which consists of sandstones, siltstones, mudstones, limestones, fossiliferous 
calcareous siltstones and mudstones totalling about 90-95m of strata.  This 
limestone group contains a fault on the eastern boundary of the landfill site trending 
in a north-east/south-west direction and down throwing to the north-west. 
 

1.3 Proposed Site Description 
 

Viridor proposes to construct the Facility including associated hardstanding and 
storage areas.  The Facility would utilise both residual Municipal Solid Waste (MSW) 
and residual Commercial and Industrial (C&I) Waste from the Edinburgh, East 
Lothian and Midlothian areas, arriving by both road and rail.  The Facility would be 
owned and operated by Viridor designed to accept 300,000 tonnes per annum, 
based on 2 lines with a capacity of 150,000 tonnes each.  A new access to the 
development will be constructed from Fleetwood Road.  The plant will have a design 
life of 25 years. 
 
The earthen platform for the plant will be levelled as part of a cut and fill exercise.  
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2. Flood Risk Assessment 
 
 
2.1 Summary of Method 
 

This assessment has been undertaken in accordance with the principals set out in 
Scottish Planning Policy Note 7: Planning and Flooding (SPP 7), Planning and 
Advice Notes 61 (Planning and Sustainable Urban Drainage Systems) and 69 
(Planning and Building Standards Advice on Flooding); and aims to minimise any 
impacts of the development on flood risk via appropriate mitigation.  The scope 
includes: 
 
• undertaking a hydrological review including obtaining hydrology data from 

SEPA; 
• reviewing the potential for flooding from coastal, fluvial, groundwater and 

surface water sources including allowance for global warming.  This includes 
the Dry Burn and associated minor tributaries;  

• determining the nature of any flood risk at the site (extents and depths of 
inundation under various flow scenarios, nature of flow paths etc), identifying 
and evaluating any necessary mitigation measures; 

• production of a surface water drainage strategy including SUDS measures; 
and 

• liaison with SEPA, the Local Water Authority and LPA to investigate options 
for connection to existing sewer networks/watercourses. 

 
2.2 Flood Concerns 
 

The principal flood concerns at the site are as follows: 
 
(1) coastal flooding; 
(2) fluvial flooding; 
(3) surface water flooding; and 
(4) ground water flooding. 
 
Coastal Flooding 

 
The site is located some 1 km from the sea with a lowest elevation of 30m AOD.  The 
site is therefore not at risk from coastal flooding events.  
 
Fluvial Flooding 

 
The principal watercourses in the vicinity of the site are a drainage ditch on the 
southern boundary of the A1 and the Dry Burn, which is located 1.5km to the east of 
the site.  Localised flooding from these watercourses is unlikely to effect the 
development, however this will need to be demonstrated. 

 
Surface Water Flooding 
 
Surface water flooding may arise from an increase in impermeable area at the site as 
a result of the development.  If this increased flow is discharged in an uncontrolled 
manner impacts on local flood levels and erosion potential could occur.  
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The site may be at risk of flooding from 3rd party land, either as a result of steep 
topography up-slope from the site resulting in sheet flooding and overland flow or as 
a result of failure of drainage systems within or adjoining the site.  
 
Ground Water Flooding 

 
The site is located on calcareous (permeable) strata, and may therefore be at risk 
from groundwater flooding.  Given the sites topography this is unlikely to effect the 
development, however this will need to be demonstrated. 

 
2.3 Assessment of Flood Risk 
 

Fluvial Flooding 
 

The Dry Burn is located remote (1.5km) to the site, and flows in this watercourse are 
stated to be intermittent.  The banks of this watercourse have been formalised 
adjacent to the Viridor Landfill site.  This watercourse has a contributing catchment 
area of 18.75km2. 
 
The drainage ditch on the southern side of the A1 is a small watercourse, which 
trends in an easterly direction discharging to the Dry Burn, approximately 1km 
downstream.  This watercourse has a contributing catchment area of 1.73km2.  
 
The fluvial flood risk has been assessed via a review of the published SEPA 
floodmaps, hydrology for the watercourse, preferential flows paths, intervening 
topography and storage.  
 
Hydrology Review 
 
No hydrometric monitoring is available for the Dry Burn.  Therefore the 100-year flow 
estimates has been calculated using the Flood Estimation Handbook (FEH) 
Statistical Methods and Rainfall Runoff Methods and is based on catchment 
descriptor information.  Table JER7177-001 details the catchment descriptor 
information at this location on the Dry Burn. 
 

TABLE JER7177-001 CATCHMENT DESCRIPTORS 
Catchment Descriptor Value 
Area (km2) 18.75 
FARL 0.992 
PROPWET 0.43 
BFIHOST 0.683 
SPRHOST 30.3 
DPLBAR 6.31 
DPSBAR 125.7 
LDP 11.47 
SAAR 729 
URBEXT 0 

 
FEH Statistical Method – QMED Estimation 

 
The FEH contains a methodology for estimating flood frequency curves at both 
gauged and ungauged sites.  Included in the FEH is a data set containing flow data 
from a large number of gauging stations on UK Rivers.  This data set has been 
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updated to account for station rating reviews and suitability criteria, as outlined within 
the Hiflows-UK website and where possible includes data up to 2004. 
 
WINFAP offers two methods of estimating QMED, the first uses catchment descriptors 
to estimate QMED using the following equation: 
 
1.172 X AREA^(AE) X (SAAR/1000)^1.56 X FARL^2.642 X (SPRHOST/100)^1.211 X 
0.0198^RESHOST 

Where AE = Area Exponent 
SAAR = Standard annual Average Runoff 
FARL = Index of flood attenuation attributable to reservoirs and lakes 
SPRHOST = standard percentage runoff 
RESHOST = Catchment Relative Response  
 
The second form of QMED estimation is from measured data, obtained from a river 
gauging station.  As no hydrometric monitoring is available for the Dry Burn, the flows 
generated for the watercourse has been based on catchment descriptor information 
only.  
 
FEH Statistical Method – Flow Estimation 

 
A growth curve has been generated for the Dry Burn in the vicinity of the site.  The 
estimate of QMED has been multiplied by the growth factors determined from 
catchment descriptor information in order to produce flows for return period events of 
up to 100 years.  This methodology is explained in greater detail below. 
 
In order to reasonably estimate future floods based on past data, the FEH statistical 
method requires a record length five times the target return period (e.g. for a 100 
year return period 500 years of data would be required).  This is achieved using flow 
records from a number of hydrometrically similar catchments to produce a record at 
the subject site long enough to forecast floods at the site for the return period of 
interest.  This process of combining records is known as “pooling”.  The flood growth 
curve produced by pooling is used in conjunction with an estimate of the median 
annual maximum flood (QMED), to produce an estimate of the flood frequency curve 
for the study site.  This methodology is outlined in the Flood Estimation Handbook 
(FEH, Volume 3).  
 
The pooling group created in WIN-FAP FEH has been examined and modified in the 
light of information provided by the Environment Agency Hiflows-UK website, which 
contains flow records and other hydrological information for UK gauging stations.  
 
Using the pooling group, a growth curve has been developed for a D/S stream 
location on the Dry Burn adjacent the Application Site.  By multiplying the QMED at 
the subject site by the derived growth factors, a flood frequency curve has been 
produced at this location.  The final growth curve and flood frequency curve are 
contained in Appendix 1. 
 
FEH Rainfall Runoff Method 

 
The FEH “Rainfall Runoff” method calculates flood flow hydrographs for a given 
rainfall event using a model of catchment response derived from the catchment 
descriptor information supplied in the FEH-CD ROM.  The model is known as the unit 
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hydrograph and losses model.  The model has three parameters relating to the 
catchment response to rainfall:  
 
(1) Time to Peak (Tp) – the time between the centroid of a rainfall event to the 

resultant flow peak; 
(2) Percentage Runoff (PR) – the proportion of rainfall contributing to river flow; 

and 
(3) Baseflow – the quantity of river flow prior and throughout the flow event, 

which is not a result of rapid surface runoff.  
 

 Summary of Results 
 

Using the methodologies outlined above flows have been calculated for Dry Burn.  
The results are summarised in Table JER7177-002, below.   
 

TABLE JER7177-002 RETURN PERIOD FLOWS FOR THE DRY BURN DRAIN 
Method of Flow Estimation 100 Year Flow (m3/s) 100 Year Flow (+20%) (m3/s) 
FEH Statistical 5.23 6.28 
FEH Rainfall Runoff 6.8 8.16 

 
The flows generated using the Statistical Method were compared to those obtained 
from the Rainfall Runoff approach.  The flows generated using the Rainfall Runoff 
Method were higher than those produced using the Statistical Method.  The Rainfall 
Runoff Method is generally accepted to produce a conservative flow estimate. 
 
SEPA has provided comments on the original scoping report provided for the 
development and have noted that a FEH Rainfall Runoff Method should be checked, 
as the FEH Statistical estimates are known to underestimate smaller Scottish 
catchments for which limited data is available. 
 
Therefore for the purposes of this assessment the FEH Rainfall Runoff Method flow 
estimates have been adopted. 
 
The minor drain that runs parallel to the A1 has a limited catchment area of some 
1.73ha. For the purposes of this assessment a flow estimate of 0.63m³ and 0.75m³ 
have been estimated for the 100yr and 100yr + 20% flow events respectively, by 
applying a simple area ratio to the flows derived for the Dry Burn.  This is considered 
sufficiently representative. 

 
Hydraulics 
 
No detailed watercourse modelling has been deemed necessary and simple water 
level estimates have been made for the Dry Burn and minor drain (A1) using the 
Manning’s equation and watercourse profiles.  Calculations are contained in 
Appendix 2. 
 
The calculations conclude that the existing channel dimensions for the Dry Burn will 
be able to convey the 100 year + 20% flood event.  In a more extreme event (i.e. 
depth of flow exceeds 1m – the surveyed channel depth) the flow will still be 
constrained by the local topography ditch and this watercourse poses no flood risk to 
the development. 
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The A1 forms an elevated ridge between the minor drain (A1) and the area to the 
north.  In the event of high flows within this watercourse water would spill onto the A1 
and would flow preferentially along this road.  It is therefore not considered that this 
watercourse represents a flood risk to the site. 
 
Fluvial Flood Risk Conclusion  

 
By reference to the SEPA Flood Map (JER7177-002) the Application Site can be 
demonstrated to be located within Flood Zone 1, Low Risk and is therefore 
unaffected by the 1:100 year and 1:1000 year return period fluvial and 1:200 year 
and 1:1000 year return period tidal floodplains. 
 
A review of the hydrology and hydraulics of the Dry Burn and minor ditch (A1) has 
demonstrated that the watercourses in the vicinity of the site pose no flood risk. This 
confirms the information provided by the SEPA Flood Map.  

 
Surface Water Flooding 

 
The site is located within an area of moderate relief, with minor areas upslope, which 
may impact on the surface water runoff regime within the site.  A limited surface 
water catchment extends to the west and is limited by the ridge at this location.  
Surface runoff from the south would be intercepted by a tributary of the Dry Burn and 
the A1 drainage ditches and significant potential for surface water from this area is 
not possible.  Limited potential currently exists for runoff from the east, however this 
may increase in time as the Oxwellmains Landfill is filled and the final restoration 
form achieved. Increase in surface flow to the development, however will be 
prevented by intercept ditches within this development.  Surface runoff from the north 
and north-west is limited by the low topography adjacent the Lafarge Cement Works 
lake.  
 
Additionally, information has been provided on the drainage systems at the adjacent 
Lafarge Cement Works and Oxwellmains Landfill Site, which are described in section 
1.2.  These sites contain extensive drainage systems to collect and contain water 
within the site and to prevent flooding of third party land.  These sites have 
procedures in place for the maintenance and management of these systems.  
 
As part of the development proposals it is proposed to provide a grassed swale 
around the development perimeter to intercept off-site surface water flows and direct 
them to Lafarge Cement Works lake (i.e. status quo).  In this manner the surface 
water mitigation proposed for the development will be development specific only. 
 
Therefore the surface water flooding risk to the development for off-site areas is 
considered negligible. On-site flood risk is dealt with in the Surface Water section. 
 
Ground Water Flooding 

 
The ground water levels in the vicinity of the site are currently depressed (10-20m 
AOD) by pumping from the adjacent landfill and quarry.  Rebound ground water 
levels – see Drawing ODMP7 – are estimated at not greater than 24m AOD, 
following capping of the landfill adjacent to the site.  Assuming these groundwater 
levels are in continuity with those of the Application Site it can be demonstrated that 
the groundwater table levels should be located a minimum of 4m below the surface 
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topography at any given location.  The development is therefore not considered to be 
at risk from groundwater flooding. 
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3. Surface Water Runoff Assessment 
 
 
3.1 Summary of Method 
 

Based on guidance in SPP7 developments should include an appropriate drainage 
strategy to ensure that surface water runoff discharge is attenuated to prevent 
adverse impact on the surface water runoff regime on and off site.  Analysis of the 
following has therefore been undertaken: 
 
• establishment of the existing runoff rate for the Application Site; 
• assessment of the runoff from the proposed development; 
• determination of appropriate discharge rates from the development using 

guidance from local authorities including SEPA and Development Control; 
• assessment of the mitigation requirements to ensure that appropriate 

discharge rates are maintained; and 
• an outline surface water drainage strategy that demonstrates no detrimental 

impact on the existing watercourses or property. 
 

For the assessment of the runoff from the existing site and the proposed 
development, three key land uses are considered: built area, hardstanding, and soft 
landscaping. 
 
The FEH statistical methodology has been used to calculate the ‘greenfield’ surface 
water runoff rates for the existing site.  Using the estimate of existing runoff as an 
input, the MicroDrainage software package has been used to establish the volume of 
attenuation required to ensure that the existing surface water discharge from the 
Application Site is not exceeded. 
 
The regulating authorities require that the storage requirements are based on the 
critical 1:100 year storm event, including allowance for climate change. Assessment 
of the runoff regime for the existing and proposed sites considers the runoff 
generated by the site for the 100-year return period event, for a range of durations. 
Using the effective rainfall and proposed site characteristics an allowable discharge 
rate and attenuation storage requirement for the Application Site has been estimated. 

 
3.2 Available Data 
 

The following sources of data have been used to complete this assessment: 
 
• topographical data for the existing site; 
• land-use data for the existing and proposed sites; 
• catchment descriptors and rainfall data for the Application Site for storm 

durations up to 24 hours, as provided by SEPA; and 
• information and photography gathered from the site walkover. 

 
3.3 Rainfall Conditions 
 

Rainfall information, provided by SEPA, for a rainfall storage gauge at Dunbar (NGR 
NT672, 791), indicates that the annual rainfall for the area is approximately 550mm 



Viridor Waste Management Limited April 2008 
 

 

 
 
EfW Facility Flood Risk Assessment – Revised  RPS Planning & Development 
SAW0602/SN/DRH 
Final 
 

11

(as measured between 1992 and 2001).  Long-term monthly rainfall statistics for this 
station are shown below: 
 

TABLE JER7177-003 LONG TERM MONTHLY RAINFALL DATA FOR DUNBAR 1992-2001  
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
42.9 33.0 34.2 43.6 49.0 52.2 50.6 45.4 52.5 46.2 47.6 53.5 

Annual Total 550.5 
 
This local rainfall information is consistent with the SAAR provided in the Dry Burn 
stream catchment descriptors. 
 
Rainfall data information was also downloaded from the FEH CD_ROM DDF 
modelling package, which looks at storm profiles for different durations for return 
period events.  Table JER7177-004 shows the intensity profile for the 100-year 
storm. 

 
TABLE JER7177-004 FEH DEPTH DURATION FREQUENCY MODELLING FOR 100-YEAR 
STORM 
Storm Duration (mins) Rainfall (mm) Intensity (mm/hr) 
15 12.89 51.92 
30 17.70 35.40 
45 21.16 28.21 
60 23.96 23.96 
120 32.10 16.05 
240 42.68 10.67 
480 56.44 7.06 
840 71.54 5.11 
1440 93.11 3.88 

 
Full details are provided in Appendix 3. 
 

3.4 Land Use 
 

The site is currently comprised of open grassland, with calcareous subsoil, which 
exhibits medium porosity.  Parts of this will be developed changing the permeability 
and therefore the surface water runoff regime.  Table JER7177-005 lists the current 
and proposed land uses for the Application Site. 
 

TABLE JER7177-005 LAND USE TYPES FOR THE EXISTING SITE AND PROPOSED 
DEVELOPMENT 

Total Land use Area  
Existing Site Proposed Development 

 
Land Use Type 

m2 % m2 % 
Built area  0 0 18600 30 
Hardstanding 0 0 12400 20 
Soft landscaped areas  62000 100 31000 50 
TOTAL 62000 100.0 62000 100.0 

 
Table JER7177-005 highlights a significant potential increase in runoff with an 
increase in impervious area of 50%. 
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3.5 Estimation of Greenfield Runoff Rates 
 

The estimation of the Greenfield runoff rate has been undertaken using the FEH 
Statistical Method with application to the Dry Burn catchment.  The FEH Rainfall 
Runoff method has not been utilised, as it would produce less conservative results. 
Table JER7177-006 sets out the Greenfield runoff rates for various recurrence 
interval peak events.  The time to peak for the Dry Burn has been estimated using 
the Revitalised Rainfall Runoff method using FEH catchment descriptors.  The time 
to peak for this watercourse has been estimated as 3.06hrs.  The relevant 
calculations are contained within Appendix 4.  
 

TABLE JER7177-006 GREENFIELD RUNOFF RATES FOR VARIOUS RECURRENCE INTERVAL 
EVENTS 
Recurrence Interval 
(Yrs) 

Greenfield Runoff Rate 
(L/s/Ha) 

2 0.99 
30 2.25 
100 2.79 

 
3.6 Estimation of Attenuation Requirements 
 

Using the rainfall data from the FEH CD_ROM, the land use data and the Greenfield 
runoff rate as inputs, Microdrainage has been used to establish the maximum 
potential storage requirements for the development for all events up to and including 
the 100 year storm event including 20% climate change.  Table JER7177-007 sets 
out the required attenuation storage volumes for various recurrence interval peak 
events.  The results of this assessment are located in Appendix 5.  
 

TABLE JER7177-007 ATTENUATION STORAGE REQUIREMENT FOR VARIOUS RECURRENCE 
INTERVAL EVENTS 
Recurrence Interval 
(Yrs) 

Discharge Rate 
(L/s) 

Storage Requirement 
(m3) 

2yr + 20% 3 1565 
30yr + 20% 7 1940 
100yr + 20% 8.6 2297 

 
3.7 Surface Water Drainage Strategy 
 

The surface water runoff has been estimated for both the existing site and the 
proposed development.  It has been demonstrated that the proposed development 
will increase the overall impermeable surface quite considerably, resulting in a 
subsequent increase in the surface water runoff rates from the site.  Without 
mitigation this will result in the site exceeding the existing runoff rates with the 
potential for surface water flooding at the site and to third party land.   
 
It is therefore proposed to incorporate mitigation measures within the site design for 
the storage and attenuation of surface water runoff in excess of the existing runoff 
rate.  Outline details are provided on JER7177 – 003 Outline Surface Water Drainage 
Strategy. 
 
The development will incorporate two principal land drainage networks: 
 
• Foul Water/Trade Waste; and 
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• Surface Water. 
 

These systems will be separate. 
 

Any foul runoff from the interior plant workings will be directed straight to the foul 
sewer or to trade waste after pre-treatment (as and if required).  It is proposed to 
provide a system of cut-off drainage around the perimeter of the main processing 
areas, to intercept any flows and divert them into the foul system.  This will be 
comprised of a system of drainage grates at the entrances to the buildings and 
central gullies, which collect any runoff from the processing areas. 
 
The development surface water system will be designed in accordance with the 
relevant Building Regulations.  Surface water runoff will be further subdivided into 
clean water from roof areas and potentially contaminated water from hard standing 
areas.  The clean water will pass directly to the attenuation storage area without 
treatment, while the potentially contaminated water will be directed through an 
interceptor system to remove any hydrocarbons and suspended sediments.  
 
During normal rainfall events surface water would be conveyed to the attenuation 
storage area by the below-ground positive drainage network.  However in more 
extreme events this network capacity is likely to be exceeded with excess runoff 
being directed to the storage area using kerbing, appropriate grading and an 
intercept swale. 
 
Two separate intercept swales would be provided within the development.  The first 
would be located around the perimeter of the development to intercept off-site 
surface water with collection and discharge into the existing ditch on the northern site 
boundary from where it will eventually discharge into the Dry Burn.  A second inner 
intercept swale would direct excess surface water from the development into the 
storage area. 
 
The storage area will consist of a single large wet/dry pond located in the north-
eastern corner.  The storage area will contain a minimum volume of 2297m³ with a 
depth of 1.5m.  The wet/dry pond and swale system will incorporate vegetative 
treatment such as native grasses and reed beds to further polish and enhance water 
quality.  The storage area will discharge via a controlled outfall under free drainage 
into the existing ditch on the northern site boundary from where it will eventually 
discharge into the Dry Burn.  The storage facility will contain a manual cut-off valve to 
allow complete isolation of the system in the event of an emergency spill or to contain 
fire water within the site in the event of a fire. 
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4. Conclusions and Recommendations 
 
 

It has been demonstrated that the site is not at risk from flooding from tidal, fluvial, 
surface water or groundwater sources.  Furthermore existing drainage facilities at 
adjacent sites are in place, which prevent surface water flooding from third party 
land. 
 
A drainage assessment has been undertaken, which demonstrates that the 
incorporation of a drainage strategy within the design of the development will prevent 
any increase in the risk of surface water flooding at the site or to third party land.  All 
calculations undertaken in respect of the drainage design are underpinned by the 
principles in SPP7, NAP61 and NAP69 and include a 20% increase in storminess in 
line with current estimates of climate change. 
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Appendix 1 – WIN-FAP Analysis  
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Institute of Hydrology - Flood Peaks Database
Printed : 30 July 2007

Station : 999200 (gb 373050 675600 (nt 73050 75600))

Growth Curve Fittings

Standardised by median

Pooled L-moments

L-CV:   0.259
L-skewness:   0.188
L-kurtosis:   0.161

Fitted parameters

Location Location Scale Shape Bound
GL 1.000 0.266 -0.188 -0.410
GEV 0.853 0.399 -0.028 -13.184

Return periods

GL GEV
2 1.000 1.000
5 1.421 1.464
10 1.723 1.780
30 2.249 2.270
50 2.525 2.499
100 2.940 2.814
200 3.411 3.133
500 4.133 3.564



Institute of Hydrology - Flood Peaks Database
Printed : 5 September 2007

Station : 999200 (gb 373050 675600 (nt 73050 75600))

Flood Frequency Curve Fittings

Standardised by median

Return periods

GL GEV
2 1.860 1.860
5 2.642 2.723
10 3.203 3.309
30 4.180 4.220
50 4.693 4.645
100 5.465 5.229
200 6.340 5.823
500 7.682 6.624
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VERSION FEH CD-ROM Version 2 exported at 11:30:25 GMT Mon 30-Jul-07
CATCHMENT GB 371550 675100 NT 71550 75100
AREA 1.73
ALTBAR 122
ASPBAR 34
ASPVAR 0.66
BFIHOST 0.697
DPLBAR 2.09
DPSBAR 106.6
FARL 1
LDP 3.8
PROPWET 0.43
RMED-1H 8.3
RMED-1D 32.4
RMED-2D 42.6
SAAR 665
SAAR4170 675
SPRHOST 28.25
URBCONC1990 -999999
URBEXT1990 0
URBLOC1990 -999999
C -0.01392
D1 0.41734
D2 0.5349
D3 0.20099
E 0.23949
F 2.1646
C(1 km) -0.013
D1(1 km) 0.419
D2(1 km) 0.523
D3(1 km) 0.212
E(1 km) 0.24
F(1 km) 2.152

Dry Burn Tributary - Catchment Descriptors



VERSION FEH CD-ROMVersion 2 exported at 10:52:47 GMT Thu 26-Jul-07
CATCHMENT GB 373050 675600 NT 73050 75600
AREA 18.75
ALTBAR 170
ASPBAR 39
ASPVAR 0.38
BFIHOST 0.683
DPLBAR 6.31
DPSBAR 125.7
FARL 0.992
LDP 11.47
PROPWET 0.43
RMED-1H 8.7
RMED-1D 36
RMED-2D 47.1
SAAR 729
SAAR4170 735
SPRHOST 30.03
URBCONC1990 -999999
URBEXT1990 0
URBLOC1990 -999999
C -0.01376
D1 0.44301
D2 0.53758
D3 0.19075
E 0.23819
F 2.19855
C(1 km) -0.013
D1(1 km) 0.393
D2(1 km) 0.519
D3(1 km) 0.202
E(1 km) 0.239
F(1 km) 2.149

Dry Burn - Catchment Descriptors
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Appendix 2 – Manning’s Flow Equation  



Job Number JER7177
Resource Paul Klimczak
Location Description Dry Burn adjacent to site

Area A 4 m2

Wetted Perimeter P 4.6 m
Hydraulic Radius R 0.87

Slope S 0.005
Mannings Coefficient n 0.03
Flow Q 8.59 m3/s

Mannings Equation
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Appendix 3 – FEH Depth Duration Frequency (DDF) 
Modeling  



VERSION FEH CD-ROMVersion 2 exported at 10:36:17 GMT Thu 26-Jul-07
Calculation mode=Typical point in catchment
Calculation location=Catchment GB 373050 675600 NT 73050 75600
Catchment area=18.75 km**2
Duration= 1 1 (hour)
Fixed duration=no
Return period= 7 1 (years)
Annual maximum=yes
c d1 d2 d3 e f

-0.01376 0.44301 0.53758 0.19075 0.23819 2.19855
An areal reduction factor of 0.889 has been applied to a point rainfall of 14.1 mm to yield a catchment design rainfall of 12.5 mm.
No warning(s) or note(s) were present for this calculation.
The data in the following table have been computed using sliding durations.

10 20 50 100 200 500
Duration Duration Duration year rainfallyear rainfallyear rainfallyear rainfallyear rainfallyear rainfall
minutes hours days mm mm mm mm mm mm

15 0.25 0.010417 7.04 8.47 10.77 12.89 15.41 19.52
30 0.5 0.020833 9.89 11.82 14.89 17.7 21.03 26.4
45 0.75 0.03125 11.98 14.26 17.87 21.16 25.04 31.28
60 1 0.041667 13.69 16.25 20.29 23.96 28.28 35.19
75 1.25 0.052083 15.16 17.96 22.36 26.35 31.03 38.51
90 1.5 0.0625 16.48 19.48 24.19 28.46 33.46 41.42

105 1.75 0.072917 17.66 20.85 25.85 30.36 35.64 44.03
120 2 0.083333 18.75 22.11 27.36 32.1 37.63 46.42
135 2.25 0.09375 19.77 23.28 28.76 33.7 39.47 48.61
150 2.5 0.104167 20.72 24.37 30.07 35.2 41.19 50.66
165 2.75 0.114583 21.62 25.4 31.31 36.61 42.8 52.58
180 3 0.125 22.47 26.38 32.47 37.95 44.32 54.38
195 3.25 0.135417 23.27 27.31 33.58 39.21 45.76 56.1
210 3.5 0.145833 24.05 28.19 34.64 40.42 47.13 57.73
225 3.75 0.15625 24.79 29.04 35.65 41.57 48.44 59.28
240 4 0.166667 25.5 29.86 36.62 42.68 49.7 60.77
255 4.25 0.177083 26.19 30.65 37.56 43.74 50.91 62.21
270 4.5 0.1875 26.85 31.4 38.46 44.77 52.08 63.58
285 4.75 0.197917 27.5 32.14 39.33 45.76 53.2 64.92
300 5 0.208333 28.12 32.85 40.18 46.72 54.29 66.2
315 5.25 0.21875 28.72 33.54 41 47.65 55.35 67.45
330 5.5 0.229167 29.31 34.21 41.79 48.55 56.37 68.65
345 5.75 0.239583 29.89 34.87 42.56 49.43 57.37 69.83
360 6 0.25 30.44 35.5 43.32 50.28 58.34 70.97
375 6.25 0.260417 30.99 36.12 44.05 51.12 59.28 72.08
390 6.5 0.270833 31.52 36.73 44.77 51.93 60.2 73.16
405 6.75 0.28125 32.04 37.32 45.47 52.72 61.1 74.21
420 7 0.291667 32.55 37.9 46.15 53.5 61.97 75.24
435 7.25 0.302083 33.05 38.47 46.82 54.25 62.83 76.25
450 7.5 0.3125 33.54 39.03 47.48 55 63.67 77.23
465 7.75 0.322917 34.02 39.57 48.12 55.72 64.49 78.2
480 8 0.333333 34.49 40.1 48.75 56.44 65.29 79.14
495 8.25 0.34375 34.95 40.63 49.37 57.13 66.08 80.07
510 8.5 0.354167 35.4 41.14 49.98 57.82 66.86 80.97
525 8.75 0.364583 35.85 41.65 50.57 58.49 67.62 81.86
540 9 0.375 36.29 42.15 51.16 59.15 68.36 82.74
555 9.25 0.385417 36.72 42.64 51.74 59.8 69.09 83.6
570 9.5 0.395833 37.14 43.12 52.3 60.44 69.82 84.44
585 9.75 0.40625 37.56 43.59 52.86 61.07 70.52 85.27
600 10 0.416667 37.97 44.06 53.41 61.69 71.22 86.08
615 10.25 0.427083 38.38 44.52 53.95 62.3 71.91 86.89
630 10.5 0.4375 38.78 44.97 54.48 62.9 72.58 87.68
645 10.75 0.447917 39.17 45.42 55.01 63.49 73.25 88.46
660 11 0.458333 39.56 45.86 55.52 64.08 73.91 89.22
675 11.25 0.46875 39.95 46.3 56.03 64.65 74.55 89.98
690 11.5 0.479167 40.33 46.72 56.54 65.22 75.19 90.72
705 11.75 0.489583 40.7 47.15 57.03 65.78 75.82 91.46
720 12 0.5 41.07 47.57 57.52 66.33 76.44 92.18
735 12.25 0.510417 41.52 48.07 58.12 67 77.21 93.08
750 12.5 0.520833 41.96 48.57 58.71 67.67 77.96 93.96
765 12.75 0.53125 42.39 49.07 59.3 68.33 78.71 94.84
780 13 0.541667 42.83 49.56 59.88 68.99 79.45 95.71
795 13.25 0.552083 43.26 50.05 60.45 69.64 80.18 96.57
810 13.5 0.5625 43.68 50.53 61.02 70.28 80.9 97.42
825 13.75 0.572917 44.1 51.01 61.58 70.91 81.62 98.26



840 14 0.583333 44.52 51.48 62.14 71.54 82.33 99.09
855 14.25 0.59375 44.93 51.95 62.69 72.17 83.03 99.91
870 14.5 0.604167 45.34 52.42 63.24 72.78 83.73 100.73
885 14.75 0.614583 45.75 52.88 63.78 73.4 84.42 101.54
900 15 0.625 46.15 53.34 64.32 74 85.11 102.34
915 15.25 0.635417 46.55 53.79 64.85 74.61 85.78 103.14
930 15.5 0.645833 46.95 54.24 65.38 75.2 86.46 103.92
945 15.75 0.65625 47.35 54.69 65.9 75.79 87.12 104.7
960 16 0.666667 47.74 55.13 66.42 76.38 87.79 105.48
975 16.25 0.677083 48.12 55.57 66.94 76.96 88.44 106.24
990 16.5 0.6875 48.51 56 67.45 77.54 89.09 107

1005 16.75 0.697917 48.89 56.44 67.96 78.11 89.74 107.76
1020 17 0.708333 49.27 56.87 68.46 78.68 90.38 108.51
1035 17.25 0.71875 49.65 57.29 68.96 79.24 91.01 109.25
1050 17.5 0.729167 50.02 57.72 69.46 79.8 91.64 109.99
1065 17.75 0.739583 50.39 58.14 69.95 80.36 92.27 110.72
1080 18 0.75 50.76 58.55 70.44 80.91 92.89 111.44
1095 18.25 0.760417 51.13 58.97 70.93 81.46 93.5 112.16
1110 18.5 0.770833 51.49 59.38 71.41 82 94.11 112.87
1125 18.75 0.78125 51.85 59.79 71.89 82.54 94.72 113.58
1140 19 0.791667 52.21 60.19 72.37 83.08 95.33 114.29
1155 19.25 0.802083 52.57 60.6 72.84 83.61 95.92 114.99
1170 19.5 0.8125 52.92 61 73.31 84.14 96.52 115.68
1185 19.75 0.822917 53.27 61.4 73.78 84.66 97.11 116.37
1200 20 0.833333 53.62 61.79 74.24 85.19 97.7 117.05
1215 20.25 0.84375 53.97 62.19 74.7 85.7 98.28 117.73
1230 20.5 0.854167 54.32 62.58 75.16 86.22 98.86 118.41
1245 20.75 0.864583 54.66 62.96 75.61 86.73 99.43 119.08
1260 21 0.875 55 63.35 76.06 87.24 100 119.74
1275 21.25 0.885417 55.34 63.73 76.51 87.74 100.57 120.41
1290 21.5 0.895833 55.68 64.12 76.96 88.25 101.14 121.06
1305 21.75 0.90625 56.02 64.5 77.4 88.74 101.7 121.72
1320 22 0.916667 56.35 64.87 77.85 89.24 102.25 122.37
1335 22.25 0.927083 56.68 65.25 78.28 89.73 102.81 123.01
1350 22.5 0.9375 57.01 65.62 78.72 90.22 103.36 123.65
1365 22.75 0.947917 57.34 65.99 79.15 90.71 103.9 124.29
1380 23 0.958333 57.67 66.36 79.59 91.2 104.45 124.92
1395 23.25 0.96875 57.99 66.73 80.01 91.68 104.99 125.55
1410 23.5 0.979167 58.32 67.09 80.44 92.16 105.53 126.18
1425 23.75 0.989583 58.64 67.45 80.86 92.63 106.06 126.8
1440 24 1 58.96 67.82 81.29 93.11 106.59 127.42
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Appendix 4 – Revitalised FSR/FEH Rainfall Runoff  



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Project sheet

User name
Company

Project Description

Instructions

Version 1.3

Disclaimer

You must tick this box to acknowledge the above statements before using the software

Acknowledgements This spreadsheet implementation of the ReFH project has been created by CEH for the Environment Agency and is made available free-of-charge

Our entire liability in respect of any tort or breach of our duties - statutory or otherwise, whether or not attributable to our negligence, is limited to fee you have paid for the
data, software & handbook.

It must be recognised that raw data may be transcribed, or may be acquired and processed using automated techniques. Although such processing is made subject to
quality-control procedures, so as to ensure reliability where possible, some data may be subject to processing without human intervention with the result that errors may be
undetected.

JER7177 Viridor - Dry burn

Paul Klimczak
RPS

To start using the spreadsheet, read and acknowledge the disclaimer below. For further assistance, please refer to the
accompanying user manual.

CEH (a component body of the Natural Environment Research Council) is not able to warrant the accuracy of the data, software or handbook supplied to the user, and
indeed has no responsibility for determining the fitness of the data, software or handbook for their intended use by the user. The provision of such data carries no liability for
their accuracy or reliability or any omissions, and we cannot be held accountable for any loss, damage, injury (other than death or personal injury) or any other occurrence
arising from the use of the data, software or handbook.

Clear Results Clear All



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Catchment sheet

Catchment name:

Catchment Descriptors (Descriptors in bold are used within model)

File name

FEH CD ROM version 2 Exported on 26-Jul-2007 10:52

Easting 373050 Northing 675600
Area 18.75

FARL 0.992 RMED-1H 8.7
PROPWET 0.43 RMED-1D 36

ALTBAR 170 RMED-2D 47.1
ASPBAR 39 SAAR 729
ASPVAR 0.38 SAAR4170 735

BFIHOST 0.683 SPRHOST 30.03
DPLBAR 6.31 URBCONC 0
DPSBAR 125.7 URBEXT1990 0 essentially rural

LDP 11.47 URBLOC 0

C -0.01376 C(1km) 0
D1 0.44301 D1(1km) 0
D2 0.53758 D2(1km) 0
D3 0.19075 D3(1km) 0

E 0.23819 E(1km) 0
F 2.19855 F(1km) 0

Catchment Comment
Catchment Comment list

Dry Burn

O:\JER7177 - Viridor Sites Dunbar\Project File\Data\Technical Info\JER7177- Import Catchment Descriptors

Add Comment to List

User comments Clear List



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Rainfall sheet

Catchment name

Specify design rainfall

Time Step (hr) 0.5
Duration (hr) 5.5

Return Period (yr) 2

Season (Recommended Season is Winter as URBEXT is less than 0.125)

Seasonal Correction Factor
SCF method SCF 0.70

Areal Reduction Factor
ARF method ARF 0.94

Rainfall Comment
Rainfall Comment list

Design Rainfall Results

FEH DDF Model rainfall (mm) 20.7

Design rainfall (mm) 13.7

Peak rainfall (mm) 3.1

Dry Burn

User comments

Design rainfall

0

1

2

3

4
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Winter

ReFH Design Standard

ReFH Design Standard

Add Comment to List

Clear List



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Model sheet

Catchment name

Specify Loss Model
CMax method Cini method α factor method

Donor correction factor 1
CMax (mm) 509 Cini (mm) 100 α factor 1

Specify Routing Model
Tp method Up method Uk method

Donor correction factor 1
Tp (hr) 3.06 Up 0.65 Uk 0.8

Specify Baseflow Model
BL method BR method BF0 method

Donor correction factor 1 Donor correction factor 1
BL (hr) 49 BR 1.83 BF0 (m3/s) 0.5

Comments
Model Comment

Model Comment list

Dry Burn

Catchment descriptors ReFH design standard

Catchment descriptors

Catchment descriptors Catchment descriptors

Add Comment to List

User comments

ReFH design standard

Clear List

ReFH design standard

ReFH design standard ReFH design standard



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Results sheet

Catchment name: Easting 373050
Northing 675600

Model Parameters
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model parameters Catchment descriptors

Return period (yr) 2 Cmax (mm) 509 Tp (hr) 3.06 BL (hr) 49 URBEXT 0
Duration (hr) 5.5 Cini (mm) 100 Up 0.65 BR 1.83

Timestep (hr) 0.5 α factor 1 Uk 0.8 BF0 (m3/s) 0.5
Season

Summary
FEH DDF rainfall (mm) 20.7 Peak rainfall (mm) 3.1 Progress:

Design rainfall (mm) 13.7 Peak flow (m3/s) 3.2 Complete

Data Graph
Series Design Rainfall Net rainfall Direct runoff Baseflow Total flow
Units mm mm m3/s m3/s m3/s
0.0 0.3 0.1 0.0 0.5 0.5
0.5 0.5 0.1 0.0 0.5 0.5
1.0 0.8 0.2 0.0 0.5 0.5
1.5 1.4 0.3 0.1 0.5 0.6
2.0 2.3 0.5 0.2 0.5 0.6
2.5 3.1 0.7 0.3 0.5 0.8
3.0 2.3 0.5 0.6 0.5 1.0
3.5 1.4 0.3 0.9 0.5 1.4
4.0 0.8 0.2 1.3 0.5 1.8
4.5 0.5 0.1 1.7 0.5 2.2
5.0 0.3 0.1 2.1 0.6 2.6
5.5 0.0 0.0 2.4 0.6 3.0
6.0 0.0 0.0 2.5 0.6 3.2
6.5 0.0 0.0 2.5 0.7 3.2
7.0 0.0 0.0 2.3 0.7 3.1
7.5 0.0 0.0 2.1 0.8 2.9
8.0 0.0 0.0 1.9 0.8 2.7
8.5 0.0 0.0 1.7 0.8 2.5
9.0 0.0 0.0 1.4 0.8 2.2
9.5 0.0 0.0 1.2 0.8 2.1
10.0 0.0 0.0 1.1 0.9 1.9
10.5 0.0 0.0 0.9 0.9 1.8
11.0 0.0 0.0 0.8 0.9 1.6
11.5 0.0 0.0 0.6 0.9 1.5
12.0 0.0 0.0 0.5 0.9 1.4
12.5 0.0 0.0 0.4 0.9 1.2
13.0 0.0 0.0 0.3 0.9 1.1
13.5 0.0 0.0 0.2 0.9 1.0
14.0 0.0 0.0 0.1 0.9 1.0
14.5 0.0 0.0 0.0 0.9 0.9
15.0 0.0 0.0 0.0 0.8 0.9
15.5 0.0 0.0 0.0 0.8 0.8
16.0 0.0 0.0 0.0 0.8 0.8
16.5 0.0 0.0 0.0 0.8 0.8

Totals 13.7 2.9 2.9 2.3 5.2

Dry Burn

Run Model

Generate Audit Report
Winter

ReFH Model Output: Dry Burn
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application report

User name Paul Klimczak Catchment name Dry Burn Date/time modelled 30-Jul-2007 15:08
Company name RPS Catchment easting 373050 Version 1.3
Project name JER7177 Viridor - Dry burnCatchment northing 675600

Catchment area 18.75
Summary of model setup
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model parameters
Return period (yr) 2 Cmax (mm) 509 Tp (hr) 3.06 BL (hr) 49
Duration (hr) 5.5 Cini (mm) 100 Up 0.65 BR 1.83

Timestep (hr) 0.5 α factor 1 Uk 0.8 BF0 (m3/s) 0.5
Season Winter

Summary of results
FEH DDF rainfall (mm) 20.7 Peak rainfall (mm) 3.1
Design rainfall (mm) 13.7 Peak flow (m3/s) 3.2

Results Graph
Series Design Rainfall Net rainfall Direct runoff Baseflow Total flow
Unit mm mm m3/s m3/s m3/s
0.0 0.3 0.1 0.0 0.5 0.5
0.5 0.5 0.1 0.0 0.5 0.5
1.0 0.8 0.2 0.0 0.5 0.5
1.5 1.4 0.3 0.1 0.5 0.6
2.0 2.3 0.5 0.2 0.5 0.6
2.5 3.1 0.7 0.3 0.5 0.8
3.0 2.3 0.5 0.6 0.5 1.0
3.5 1.4 0.3 0.9 0.5 1.4
4.0 0.8 0.2 1.3 0.5 1.8
4.5 0.5 0.1 1.7 0.5 2.2
5.0 0.3 0.1 2.1 0.6 2.6
5.5 0.0 0.0 2.4 0.6 3.0
6.0 0.0 0.0 2.5 0.6 3.2
6.5 0.0 0.0 2.5 0.7 3.2
7.0 0.0 0.0 2.3 0.7 3.1
7.5 0.0 0.0 2.1 0.8 2.9
8.0 0.0 0.0 1.9 0.8 2.7
8.5 0.0 0.0 1.7 0.8 2.5
9.0 0.0 0.0 1.4 0.8 2.2
9.5 0.0 0.0 1.2 0.8 2.1
10.0 0.0 0.0 1.1 0.9 1.9
10.5 0.0 0.0 0.9 0.9 1.8
11.0 0.0 0.0 0.8 0.9 1.6
11.5 0.0 0.0 0.6 0.9 1.5
12.0 0.0 0.0 0.5 0.9 1.4
12.5 0.0 0.0 0.4 0.9 1.2
13.0 0.0 0.0 0.3 0.9 1.1
13.5 0.0 0.0 0.2 0.9 1.0
14.0 0.0 0.0 0.1 0.9 1.0
14.5 0.0 0.0 0.0 0.9 0.9
15.0 0.0 0.0 0.0 0.8 0.9
15.5 0.0 0.0 0.0 0.8 0.8
16.0 0.0 0.0 0.0 0.8 0.8
16.5 0.0 0.0 0.0 0.8 0.8

Total (mm) 13.7 2.9 2.9 2.3 5.2

Audit comments

Catchment
Catchment descriptors imported from file
Catchment descriptor file = 'JER7177-D-070726-PK Dry burn CDs2.csv'
Catchment decriptor file exported from CD ROM version 2
Catchment descriptor file exported on 26-Jul-2007 10:52
BFIHOST value of 0.683 used
PROPWET value of 0.43 used
SAAR value of 729 used
DPLBAR value of 6.31 used
DPSBAR value of 125.7 used
URBEXT value of 0 used
C value of -0.01376 used
D1 value of 0.44301 used
D2 value of 0.53758 used
D3 value of 0.19075 used
E value of 0.23819 used
F value of 2.19855 used

Rainfall
Recommended season is Winter, as URBEXT < 0.125
ReFH design standard Seasonal Correction Factor of 0.70 applied
ReFH design standard Areal Reduction Factor of 0.94 applied

Loss Model
CMax derived from catchment descriptors
ReFH design standard Cini used
ReFH design standard α factor used

Routing Model
Tp derived from catchment descriptors
ReFH design standard used for Up

ReFH design standard used for Uk

Baseflow Model
BL derived from catchment descriptors
BR derived from catchment descriptors
ReFH design standard BF0 used

ReFH Model Output: Dry Burn
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Project sheet

User name
Company

Project Description

Instructions

Version 1.3

Disclaimer

You must tick this box to acknowledge the above statements before using the software

Acknowledgements This spreadsheet implementation of the ReFH project has been created by CEH for the Environment Agency and is made available free-of-charge

Our entire liability in respect of any tort or breach of our duties - statutory or otherwise, whether or not attributable to our negligence, is limited to fee you have paid for the
data, software & handbook.

It must be recognised that raw data may be transcribed, or may be acquired and processed using automated techniques. Although such processing is made subject to
quality-control procedures, so as to ensure reliability where possible, some data may be subject to processing without human intervention with the result that errors may be
undetected.

JER7177 Viridor - Dry burn

Paul Klimczak
RPS

To start using the spreadsheet, read and acknowledge the disclaimer below. For further assistance, please refer to the
accompanying user manual.

CEH (a component body of the Natural Environment Research Council) is not able to warrant the accuracy of the data, software or handbook supplied to the user, and
indeed has no responsibility for determining the fitness of the data, software or handbook for their intended use by the user. The provision of such data carries no liability for
their accuracy or reliability or any omissions, and we cannot be held accountable for any loss, damage, injury (other than death or personal injury) or any other occurrence
arising from the use of the data, software or handbook.

Clear Results Clear All



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Catchment sheet

Catchment name:

Catchment Descriptors (Descriptors in bold are used within model)

File name

FEH CD ROM version 2 Exported on 26-Jul-2007 10:52

Easting 373050 Northing 675600
Area 18.75

FARL 0.992 RMED-1H 8.7
PROPWET 0.43 RMED-1D 36

ALTBAR 170 RMED-2D 47.1
ASPBAR 39 SAAR 729
ASPVAR 0.38 SAAR4170 735

BFIHOST 0.683 SPRHOST 30.03
DPLBAR 6.31 URBCONC 0
DPSBAR 125.7 URBEXT1990 0 essentially rural

LDP 11.47 URBLOC 0

C -0.01376 C(1km) 0
D1 0.44301 D1(1km) 0
D2 0.53758 D2(1km) 0
D3 0.19075 D3(1km) 0

E 0.23819 E(1km) 0
F 2.19855 F(1km) 0

Catchment Comment
Catchment Comment list

Dry Burn

O:\JER7177 - Viridor Sites Dunbar\Project File\Data\Technical Info\JER7177- Import Catchment Descriptors

Add Comment to List

User comments Clear List



Catchment name

Specify design rainfall

Time Step (hr) 0.5
Duration (hr) 5.5

Return Period (yr) 30

Season (Recommended Season is Winter as URBEXT is less than 0.125)

Seasonal Correction Factor
SCF method SCF 0.70

Areal Reduction Factor
ARF method ARF 0.94

Rainfall Comment
Rainfall Comment list

Design Rainfall Results

FEH DDF Model rainfall (mm) 39.7

Design rainfall (mm) 26.2

Peak rainfall (mm) 6

Dry Burn

User comments

Design rainfall
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Model sheet

Catchment name

Specify Loss Model
CMax method Cini method α factor method

Donor correction factor 1
CMax (mm) 509 Cini (mm) 100 α factor 0.91

Specify Routing Model
Tp method Up method Uk method

Donor correction factor 1
Tp (hr) 3.06 Up 0.65 Uk 0.8

Specify Baseflow Model
BL method BR method BF0 method

Donor correction factor 1 Donor correction factor 1
BL (hr) 49 BR 1.83 BF0 (m3/s) 0.5

Comments
Model Comment

Model Comment list

Dry Burn

Catchment descriptors ReFH design standard

Catchment descriptors

Catchment descriptors Catchment descriptors

Add Comment to List

User comments

ReFH design standard

Clear List

ReFH design standard

ReFH design standard ReFH design standard



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Results sheet

Catchment name: Easting 373050
Northing 675600

Model Parameters
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model parameters Catchment descriptors

Return period (yr) 30 Cmax (mm) 509 Tp (hr) 3.06 BL (hr) 49 URBEXT 0
Duration (hr) 5.5 Cini (mm) 100 Up 0.65 BR 1.83

Timestep (hr) 0.5 α factor 0.91 Uk 0.8 BF0 (m3/s) 0.5
Season

Summary
FEH DDF rainfall (mm) 39.7 Peak rainfall (mm) 6 Progress:

Design rainfall (mm) 26.2 Peak flow (m3/s) 5.5 Complete

Data Graph
Series Design Rainfall Net rainfall Direct runoff Baseflow Total flow
Units mm mm m3/s m3/s m3/s
0.0 0.6 0.1 0.0 0.5 0.5
0.5 1.0 0.2 0.0 0.5 0.5
1.0 1.6 0.3 0.0 0.5 0.5
1.5 2.7 0.5 0.1 0.5 0.6
2.0 4.3 0.8 0.3 0.5 0.8
2.5 6.0 1.2 0.5 0.5 1.0
3.0 4.3 0.9 1.0 0.5 1.5
3.5 2.7 0.6 1.6 0.5 2.1
4.0 1.6 0.4 2.4 0.6 2.9
4.5 1.0 0.2 3.1 0.6 3.7
5.0 0.6 0.1 3.8 0.7 4.5
5.5 0.0 0.0 4.4 0.7 5.1
6.0 0.0 0.0 4.7 0.8 5.5
6.5 0.0 0.0 4.6 0.9 5.5
7.0 0.0 0.0 4.4 1.0 5.4
7.5 0.0 0.0 4.0 1.0 5.0
8.0 0.0 0.0 3.6 1.1 4.7
8.5 0.0 0.0 3.1 1.1 4.2
9.0 0.0 0.0 2.7 1.2 3.9
9.5 0.0 0.0 2.3 1.2 3.5
10.0 0.0 0.0 2.0 1.2 3.2
10.5 0.0 0.0 1.7 1.3 3.0
11.0 0.0 0.0 1.4 1.3 2.7
11.5 0.0 0.0 1.2 1.3 2.5
12.0 0.0 0.0 0.9 1.3 2.2
12.5 0.0 0.0 0.7 1.3 2.0
13.0 0.0 0.0 0.5 1.3 1.8
13.5 0.0 0.0 0.3 1.3 1.6
14.0 0.0 0.0 0.2 1.3 1.5
14.5 0.0 0.0 0.1 1.3 1.4
15.0 0.0 0.0 0.0 1.3 1.3
15.5 0.0 0.0 0.0 1.2 1.3
16.0 0.0 0.0 0.0 1.2 1.2
16.5 0.0 0.0 0.0 1.2 1.2

Totals 26.2 5.3 5.3 3.1 8.5

Dry Burn

Run Model

Generate Audit Report
Winter

ReFH Model Output: Dry Burn
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application report

User name Paul Klimczak Catchment name Dry Burn Date/time modelled 30-Jul-2007 15:10
Company name RPS Catchment easting 373050 Version 1.3
Project name JER7177 Viridor - Dry burnCatchment northing 675600

Catchment area 18.75
Summary of model setup
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model parameters
Return period (yr) 30 Cmax (mm) 509 Tp (hr) 3.06 BL (hr) 49
Duration (hr) 5.5 Cini (mm) 100 Up 0.65 BR 1.83
Timestep (hr) 0.5 α factor 0.91 Uk 0.8 BF0 (m3/s) 0.5
Season Winter

Summary of results
FEH DDF rainfall (mm) 39.7 Peak rainfall (mm) 6
Design rainfall (mm) 26.2 Peak flow (m3/s) 5.5

Results Graph
Series Design Rainfall Net rainfall Direct runoff Baseflow Total flow
Unit mm mm m3/s m3/s m3/s
0.0 0.6 0.1 0.0 0.5 0.5
0.5 1.0 0.2 0.0 0.5 0.5
1.0 1.6 0.3 0.0 0.5 0.5
1.5 2.7 0.5 0.1 0.5 0.6
2.0 4.3 0.8 0.3 0.5 0.8
2.5 6.0 1.2 0.5 0.5 1.0
3.0 4.3 0.9 1.0 0.5 1.5
3.5 2.7 0.6 1.6 0.5 2.1
4.0 1.6 0.4 2.4 0.6 2.9
4.5 1.0 0.2 3.1 0.6 3.7
5.0 0.6 0.1 3.8 0.7 4.5
5.5 0.0 0.0 4.4 0.7 5.1
6.0 0.0 0.0 4.7 0.8 5.5
6.5 0.0 0.0 4.6 0.9 5.5
7.0 0.0 0.0 4.4 1.0 5.4
7.5 0.0 0.0 4.0 1.0 5.0
8.0 0.0 0.0 3.6 1.1 4.7
8.5 0.0 0.0 3.1 1.1 4.2
9.0 0.0 0.0 2.7 1.2 3.9
9.5 0.0 0.0 2.3 1.2 3.5
10.0 0.0 0.0 2.0 1.2 3.2
10.5 0.0 0.0 1.7 1.3 3.0
11.0 0.0 0.0 1.4 1.3 2.7
11.5 0.0 0.0 1.2 1.3 2.5
12.0 0.0 0.0 0.9 1.3 2.2
12.5 0.0 0.0 0.7 1.3 2.0
13.0 0.0 0.0 0.5 1.3 1.8
13.5 0.0 0.0 0.3 1.3 1.6
14.0 0.0 0.0 0.2 1.3 1.5
14.5 0.0 0.0 0.1 1.3 1.4
15.0 0.0 0.0 0.0 1.3 1.3
15.5 0.0 0.0 0.0 1.2 1.3
16.0 0.0 0.0 0.0 1.2 1.2
16.5 0.0 0.0 0.0 1.2 1.2

Total (mm) 26.2 5.3 5.3 3.1 8.5

Audit comments

Catchment
Catchment descriptors imported from file
Catchment descriptor file = 'JER7177-D-070726-PK Dry burn CDs2.csv'
Catchment decriptor file exported from CD ROM version 2
Catchment descriptor file exported on 26-Jul-2007 10:52
BFIHOST value of 0.683 used
PROPWET value of 0.43 used
SAAR value of 729 used
DPLBAR value of 6.31 used
DPSBAR value of 125.7 used
URBEXT value of 0 used
C value of -0.01376 used
D1 value of 0.44301 used
D2 value of 0.53758 used
D3 value of 0.19075 used
E value of 0.23819 used
F value of 2.19855 used

Rainfall
Recommended season is Winter, as URBEXT < 0.125
ReFH design standard Seasonal Correction Factor of 0.70 applied
ReFH design standard Areal Reduction Factor of 0.94 applied

Loss Model
CMax derived from catchment descriptors
ReFH design standard Cini used
ReFH design standard α factor used

Routing Model
Tp derived from catchment descriptors
ReFH design standard used for Up

ReFH design standard used for Uk

Baseflow Model
BL derived from catchment descriptors
BR derived from catchment descriptors
ReFH design standard BF0 used

ReFH Model Output: Dry Burn
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Project sheet

User name
Company

Project Description

Instructions

Version 1.3

Disclaimer

You must tick this box to acknowledge the above statements before using the software

Acknowledgements This spreadsheet implementation of the ReFH project has been created by CEH for the Environment Agency and is made available free-of-charge

Our entire liability in respect of any tort or breach of our duties - statutory or otherwise, whether or not attributable to our negligence, is limited to fee you have paid for the
data, software & handbook.

It must be recognised that raw data may be transcribed, or may be acquired and processed using automated techniques. Although such processing is made subject to
quality-control procedures, so as to ensure reliability where possible, some data may be subject to processing without human intervention with the result that errors may be
undetected.

JER7177 Viridor - Dry burn

Paul Klimczak
RPS

To start using the spreadsheet, read and acknowledge the disclaimer below. For further assistance, please refer to the
accompanying user manual.

CEH (a component body of the Natural Environment Research Council) is not able to warrant the accuracy of the data, software or handbook supplied to the user, and
indeed has no responsibility for determining the fitness of the data, software or handbook for their intended use by the user. The provision of such data carries no liability for
their accuracy or reliability or any omissions, and we cannot be held accountable for any loss, damage, injury (other than death or personal injury) or any other occurrence
arising from the use of the data, software or handbook.

Clear Results Clear All



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Catchment sheet

Catchment name:

Catchment Descriptors (Descriptors in bold are used within model)

File name

FEH CD ROM version 2 Exported on 26-Jul-2007 10:52

Easting 373050 Northing 675600
Area 18.75

FARL 0.992 RMED-1H 8.7
PROPWET 0.43 RMED-1D 36

ALTBAR 170 RMED-2D 47.1
ASPBAR 39 SAAR 729
ASPVAR 0.38 SAAR4170 735

BFIHOST 0.683 SPRHOST 30.03
DPLBAR 6.31 URBCONC 0
DPSBAR 125.7 URBEXT1990 0 essentially rural

LDP 11.47 URBLOC 0

C -0.01376 C(1km) 0
D1 0.44301 D1(1km) 0
D2 0.53758 D2(1km) 0
D3 0.19075 D3(1km) 0

E 0.23819 E(1km) 0
F 2.19855 F(1km) 0

Catchment Comment
Catchment Comment list

Dry Burn

O:\JER7177 - Viridor Sites Dunbar\Project File\Data\Technical Info\JER7177- Import Catchment Descriptors

Add Comment to List

User comments Clear List



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Rainfall sheet

Catchment name

Specify design rainfall

Time Step (hr) 0.5
Duration (hr) 5.5

Return Period (yr) 100

Season (Recommended Season is Winter as URBEXT is less than 0.125)

Seasonal Correction Factor
SCF method SCF 0.70

Areal Reduction Factor
ARF method ARF 0.94

Rainfall Comment
Rainfall Comment list

Design Rainfall Results

FEH DDF Model rainfall (mm) 51.5

Design rainfall (mm) 34.1

Peak rainfall (mm) 7.7

Dry Burn

User comments

Design rainfall
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Model sheet

Catchment name

Specify Loss Model
CMax method Cini method α factor method

Donor correction factor 1
CMax (mm) 509 Cini (mm) 100 α factor 0.83

Specify Routing Model
Tp method Up method Uk method

Donor correction factor 1
Tp (hr) 3.06 Up 0.65 Uk 0.8

Specify Baseflow Model
BL method BR method BF0 method

Donor correction factor 1 Donor correction factor 1
BL (hr) 49 BR 1.83 BF0 (m3/s) 0.5

Comments
Model Comment

Model Comment list

Dry Burn

Catchment descriptors ReFH design standard

Catchment descriptors

Catchment descriptors Catchment descriptors

Add Comment to List

User comments

ReFH design standard

Clear List

ReFH design standard

ReFH design standard ReFH design standard



Revitalised FSR/FEH rainfall runoff method
Spreadsheet application version 1.3
Results sheet

Catchment name: Easting 373050
Northing 675600

Model Parameters
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model parameters Catchment descriptors

Return period (yr) 100 Cmax (mm) 509 Tp (hr) 3.06 BL (hr) 49 URBEXT 0
Duration (hr) 5.5 Cini (mm) 100 Up 0.65 BR 1.83

Timestep (hr) 0.5 α factor 0.83 Uk 0.8 BF0 (m3/s) 0.5
Season

Summary
FEH DDF rainfall (mm) 51.5 Peak rainfall (mm) 7.7 Progress:

Design rainfall (mm) 34.1 Peak flow (m3/s) 6.8 Complete

Data Graph
Series Design Rainfall Net rainfall Direct runoff Baseflow Total flow
Units mm mm m3/s m3/s m3/s

0.0 0.7 0.1 0.0 0.5 0.5
0.5 1.3 0.2 0.0 0.5 0.5
1.0 2.1 0.4 0.1 0.5 0.5
1.5 3.5 0.6 0.1 0.5 0.6
2.0 5.6 1.0 0.3 0.5 0.8
2.5 7.7 1.5 0.6 0.5 1.1
3.0 5.6 1.2 1.2 0.5 1.7
3.5 3.5 0.8 2.0 0.5 2.5
4.0 2.1 0.5 2.9 0.6 3.5
4.5 1.3 0.3 3.9 0.6 4.5
5.0 0.7 0.2 4.7 0.7 5.5
5.5 0.0 0.0 5.5 0.8 6.3
6.0 0.0 0.0 5.8 0.9 6.7
6.5 0.0 0.0 5.8 1.0 6.8
7.0 0.0 0.0 5.5 1.1 6.6
7.5 0.0 0.0 5.1 1.2 6.2
8.0 0.0 0.0 4.5 1.2 5.7
8.5 0.0 0.0 3.9 1.3 5.2
9.0 0.0 0.0 3.4 1.4 4.7
9.5 0.0 0.0 2.9 1.4 4.3

10.0 0.0 0.0 2.5 1.4 3.9
10.5 0.0 0.0 2.1 1.5 3.6
11.0 0.0 0.0 1.8 1.5 3.3
11.5 0.0 0.0 1.5 1.5 3.0
12.0 0.0 0.0 1.2 1.5 2.7
12.5 0.0 0.0 0.9 1.5 2.4
13.0 0.0 0.0 0.6 1.5 2.1
13.5 0.0 0.0 0.4 1.5 1.9
14.0 0.0 0.0 0.2 1.5 1.7
14.5 0.0 0.0 0.1 1.5 1.6
15.0 0.0 0.0 0.1 1.5 1.5
15.5 0.0 0.0 0.0 1.5 1.5
16.0 0.0 0.0 0.0 1.5 1.5
16.5 0.0 0.0 0.0 1.4 1.4

Totals 34.1 6.7 6.7 3.6 10.2

Dry Burn

Run Model

Generate Audit Report
Winter

ReFH Model Output: Dry Burn
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Revitalised FSR/FEH rainfall runoff method
Spreadsheet application report

User name Paul Klimczak Catchment name Dry Burn Date/time modelled 30-Jul-2007 15:10
Company name RPS Catchment easting 373050 Version 1.3
Project name JER7177 Viridor - Dry burnCatchment northing 675600

Catchment area 18.75
Summary of model setup
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model parameters
Return period (yr) 100 Cmax (mm) 509 Tp (hr) 3.06 BL (hr) 49
Duration (hr) 5.5 Cini (mm) 100 Up 0.65 BR 1.83

Timestep (hr) 0.5 α factor 0.83 Uk 0.8 BF0 (m3/s) 0.5
Season Winter

Summary of results
FEH DDF rainfall (mm) 51.5 Peak rainfall (mm) 7.7
Design rainfall (mm) 34.1 Peak flow (m3/s) 6.8

Results Graph
Series Design Rainfall Net rainfall Direct runoff Baseflow Total flow
Unit mm mm m3/s m3/s m3/s
0.0 0.7 0.1 0.0 0.5 0.5
0.5 1.3 0.2 0.0 0.5 0.5
1.0 2.1 0.4 0.1 0.5 0.5
1.5 3.5 0.6 0.1 0.5 0.6
2.0 5.6 1.0 0.3 0.5 0.8
2.5 7.7 1.5 0.6 0.5 1.1
3.0 5.6 1.2 1.2 0.5 1.7
3.5 3.5 0.8 2.0 0.5 2.5
4.0 2.1 0.5 2.9 0.6 3.5
4.5 1.3 0.3 3.9 0.6 4.5
5.0 0.7 0.2 4.7 0.7 5.5
5.5 0.0 0.0 5.5 0.8 6.3
6.0 0.0 0.0 5.8 0.9 6.7
6.5 0.0 0.0 5.8 1.0 6.8
7.0 0.0 0.0 5.5 1.1 6.6
7.5 0.0 0.0 5.1 1.2 6.2
8.0 0.0 0.0 4.5 1.2 5.7
8.5 0.0 0.0 3.9 1.3 5.2
9.0 0.0 0.0 3.4 1.4 4.7
9.5 0.0 0.0 2.9 1.4 4.3
10.0 0.0 0.0 2.5 1.4 3.9
10.5 0.0 0.0 2.1 1.5 3.6
11.0 0.0 0.0 1.8 1.5 3.3
11.5 0.0 0.0 1.5 1.5 3.0
12.0 0.0 0.0 1.2 1.5 2.7
12.5 0.0 0.0 0.9 1.5 2.4
13.0 0.0 0.0 0.6 1.5 2.1
13.5 0.0 0.0 0.4 1.5 1.9
14.0 0.0 0.0 0.2 1.5 1.7
14.5 0.0 0.0 0.1 1.5 1.6
15.0 0.0 0.0 0.1 1.5 1.5
15.5 0.0 0.0 0.0 1.5 1.5
16.0 0.0 0.0 0.0 1.5 1.5
16.5 0.0 0.0 0.0 1.4 1.4

Total (mm) 34.1 6.7 6.7 3.6 10.2

Audit comments

Catchment
Catchment descriptors imported from file
Catchment descriptor file = 'JER7177-D-070726-PK Dry burn CDs2.csv'
Catchment decriptor file exported from CD ROM version 2
Catchment descriptor file exported on 26-Jul-2007 10:52
BFIHOST value of 0.683 used
PROPWET value of 0.43 used
SAAR value of 729 used
DPLBAR value of 6.31 used
DPSBAR value of 125.7 used
URBEXT value of 0 used
C value of -0.01376 used
D1 value of 0.44301 used
D2 value of 0.53758 used
D3 value of 0.19075 used
E value of 0.23819 used
F value of 2.19855 used

Rainfall
Recommended season is Winter, as URBEXT < 0.125
ReFH design standard Seasonal Correction Factor of 0.70 applied
ReFH design standard Areal Reduction Factor of 0.94 applied

Loss Model
CMax derived from catchment descriptors
ReFH design standard Cini used
ReFH design standard α factor used

Routing Model
Tp derived from catchment descriptors
ReFH design standard used for Up

ReFH design standard used for Uk

Baseflow Model
BL derived from catchment descriptors
BR derived from catchment descriptors
ReFH design standard BF0 used

ReFH Model Output: Dry Burn
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(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 1
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:48 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for2 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

15 Sum m er 2.0 0.0 2.0 1.2397 0.2397 0.0 167.8 O K
30 Sum m er 2.0 0.0 2.0 1.3297 0.3297 0.0 230.8 O K
60 Sum m er 2.1 0.0 2.1 1.4412 0.4412 0.0 308.9 O K
120 Sum m er 2.2 0.0 2.2 1.5778 0.5777 0.0 404.5 O K
180 Sum m er 2.3 0.0 2.3 1.6703 0.6703 0.0 469.1 O K
240 Sum m er 2.3 0.0 2.3 1.7393 0.7393 0.0 517.4 O K
360 Sum m er 2.4 0.0 2.4 1.8483 0.8483 0.0 593.9 O K
480 Sum m er 2.5 0.0 2.5 1.9353 0.9353 0.0 654.6 O K
600 Sum m er 2.5 0.0 2.5 2.0028 1.0028 0.0 701.9 O K
720 Sum m er 2.5 0.0 2.5 2.0598 1.0598 0.0 741.7 O K
960 Sum m er 2.6 0.0 2.6 2.1513 1.1513 0.0 805.8 O K
1440 Sum m er 2.7 0.0 2.7 2.2793 1.2793 0.0 895.3 O K
2160 Sum m er 2.7 0.0 2.7 2.3932 1.3932 0.0 975.2 O K
2880 Sum m er 2.8 0.0 2.8 2.4532 1.4532 0.0 1017.4 O K
4320 Sum m er 2.8 0.0 2.8 2.5227 1.5227 0.0 1066.1 O K
5760 Sum m er 2.8 0.0 2.8 2.5582 1.5582 0.0 1090.8 O K
7200 Sum m er 2.8 0.0 2.8 2.5747 1.5747 0.0 1102.3 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

15 Sum m er 24.36 19
30 Sum m er 16.82 34
60 Sum m er 11.34 64
120 Sum m er 7.51 124
180 Sum m er 5.87 184
240 Sum m er 4.90 244
360 Sum m er 3.82 362
480 Sum m er 3.21 482
600 Sum m er 2.79 602
720 Sum m er 2.50 722
960 Sum m er 2.09 962
1440 Sum m er 1.63 1442
2160 Sum m er 1.27 2160
2880 Sum m er 1.06 2792
4320 Sum m er 0.82 3504
5760 Sum m er 0.68 4320
7200 Sum m er 0.59 5120



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 2
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:48 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for2 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

8640 Sum m er 2.8 0.0 2.8 2.5847 1.5847 0.0 1109.3 O K
10080

Sum m er
2.8 0.0 2.8 2.5892 1.5892 0.0 1112.6 O K

15 W inter 2.0 0.0 2.0 1.2687 0.2687 0.0 188.2 O K
30 W inter 2.1 0.0 2.1 1.3697 0.3697 0.0 258.9 O K
60 W inter 2.2 0.0 2.2 1.4952 0.4952 0.0 346.8 O K
120 W inter 2.3 0.0 2.3 1.6498 0.6498 0.0 454.7 O K
180 W inter 2.3 0.0 2.3 1.7543 0.7543 0.0 528.0 O K
240 W inter 2.4 0.0 2.4 1.8328 0.8328 0.0 583.0 O K
360 W inter 2.5 0.0 2.5 1.9578 0.9578 0.0 670.5 O K
480 W inter 2.5 0.0 2.5 2.0573 1.0573 0.0 740.2 O K
600 W inter 2.6 0.0 2.6 2.1358 1.1358 0.0 795.1 O K
720 W inter 2.6 0.0 2.6 2.2023 1.2023 0.0 841.5 O K
960 W inter 2.7 0.0 2.7 2.3103 1.3103 0.0 917.0 O K
1440 W inter 2.8 0.0 2.8 2.4642 1.4642 0.0 1025.1 O K
2160 W inter 2.9 0.0 2.9 2.6102 1.6102 0.0 1127.3 O K
2880 W inter 2.9 0.0 2.9 2.6962 1.6962 0.0 1187.5 O K
4320 W inter 2.9 0.0 2.9 2.7842 1.7842 0.0 1248.8 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

8640 Sum m er 0.53 5968
10080

Sum m er
0.48 6856

15 W inter 24.36 19
30 W inter 16.82 34
60 W inter 11.34 64
120 W inter 7.51 122
180 W inter 5.87 182
240 W inter 4.90 240
360 W inter 3.82 358
480 W inter 3.21 476
600 W inter 2.79 594
720 W inter 2.50 712
960 W inter 2.09 944
1440 W inter 1.63 1412
2160 W inter 1.27 2096



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 3
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:48 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for2 yearReturn Period (+20% )

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

2880 W inter 1.06 2764
4320 W inter 0.82 3980



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 4
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:48 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for2 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

5760 W inter 3.0 0.0 3.0 2.8292 1.8292 0.0 1280.4 O K
7200 W inter 3.0 0.0 3.0 2.8472 1.8472 0.0 1292.9 O K
8640 W inter 3.0 0.0 3.0 2.8467 1.8467 0.0 1292.9 O K
10080 W inter 3.0 0.0 3.0 2.8357 1.8357 0.0 1285.0 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

5760 W inter 0.68 4552
7200 W inter 0.59 5480
8640 W inter 0.53 6408
10080 W inter 0.48 7368



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 5
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:48 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

RainfallDetails

Region
SCOT+N

I
ShortestStorm

(m ins)
15

Return Period
(years)

2 LongestStorm (m ins) 1008
0

M 5-60 (m m ) 13.700 Sum m erStorm s Yes
Ratio-R 0.250 W interStorm s Yes
Cv (Sum m er) 0.750 Clim ate Change % +20
Cv (W inter) 0.840

Tim e /Area Diagram

TotalArea (ha)= 3.100

Tim e
from
:

(m ins
)
to:

Area
(ha)

0 4 3.10
0



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 6
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:48 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Tank/Pond Details

InvertLevel
(m )

1.00
0

G round Level
(m )

10.00
0

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

0.00 700.
0

0.50 700.
0

1.00 700.
0

1.50 700.
0

2.00 700.
0

2.50 700.
0

0.10 700.
0

0.60 700.
0

1.10 700.
0

1.60 700.
0

2.10 700.
0

0.20 700.
0

0.70 700.
0

1.20 700.
0

1.70 700.
0

2.20 700.
0

0.30 700.
0

0.80 700.
0

1.30 700.
0

1.80 700.
0

2.30 700.
0

0.40 700.
0

0.90 700.
0

1.40 700.
0

1.90 700.
0

2.40 700.
0

Hydro-Brake Outflow Control

Design Head
(m )

3.00
0

Hydro-Brake
Type

M D
4

InvertLevel
(m )

0.00
0

Design Flow (l/s) 3.0 Diam eter(m m ) 48

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

0.10 1.0 0.60 1.4 1.60 2.2 2.60 2.9 5.00 4.0 7.50 4.8
0.20 0.8 0.80 1.6 1.80 2.4 3.00 3.1 5.50 4.1 8.00 5.0
0.30 1.0 1.00 1.8 2.00 2.5 3.50 3.3 6.00 4.3 8.50 5.2
0.40 1.1 1.20 1.9 2.20 2.6 4.00 3.5 6.50 4.5 9.00 5.3
0.50 1.3 1.40 2.1 2.40 2.7 4.50 3.8 7.00 4.7 9.50 5.5

W eir/Flum e O verflow Control

Discharge
Coef

0.54
4

W idth
(m )

0.50
0

CrestLevel
(m )

10.00
0



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 1
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:53 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for30 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

15 Sum m er 4.9 0.0 4.9 1.4337 0.4337 0.0 303.8 O K
30 Sum m er 5.2 0.0 5.2 1.6053 0.6053 0.0 423.6 O K
60 Sum m er 5.5 0.0 5.5 1.8053 0.8053 0.0 563.7 O K
120 Sum m er 5.8 0.0 5.8 2.0263 1.0263 0.0 718.5 O K
180 Sum m er 6.0 0.0 6.0 2.1683 1.1683 0.0 817.9 O K
240 Sum m er 6.2 0.0 6.2 2.2733 1.2733 0.0 891.2 O K
360 Sum m er 6.4 0.0 6.4 2.4242 1.4242 0.0 996.8 O K
480 Sum m er 6.5 0.0 6.5 2.5297 1.5297 0.0 1070.8 O K
600 Sum m er 6.6 0.0 6.6 2.6087 1.6087 0.0 1126.2 O K
720 Sum m er 6.7 0.0 6.7 2.6697 1.6697 0.0 1168.8 O K
960 Sum m er 6.8 0.0 6.8 2.7547 1.7547 0.0 1228.5 O K
1440 Sum m er 6.9 0.0 6.9 2.8392 1.8392 0.0 1287.6 O K
2160 Sum m er 7.0 0.0 7.0 2.8917 1.8917 0.0 1324.3 O K
2880 Sum m er 7.0 0.0 7.0 2.9072 1.9072 0.0 1335.1 O K
4320 Sum m er 7.0 0.0 7.0 2.9007 1.9007 0.0 1330.6 O K
5760 Sum m er 6.9 0.0 6.9 2.8767 1.8767 0.0 1313.7 O K
7200 Sum m er 6.9 0.0 6.9 2.8417 1.8417 0.0 1289.2 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

15 Sum m er 44.27 19
30 Sum m er 31.04 34
60 Sum m er 20.86 64
120 Sum m er 13.54 124
180 Sum m er 10.44 184
240 Sum m er 8.66 242
360 Sum m er 6.64 362
480 Sum m er 5.49 482
600 Sum m er 4.74 602
720 Sum m er 4.20 722
960 Sum m er 3.47 960
1440 Sum m er 2.65 1398
2160 Sum m er 2.02 1752
2880 Sum m er 1.67 2136
4320 Sum m er 1.27 2980
5760 Sum m er 1.05 3808
7200 Sum m er 0.90 4616



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 2
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:53 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for30 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

8640 Sum m er 6.9 0.0 6.9 2.8002 1.8002 0.0 1260.3 O K
10080

Sum m er
6.8 0.0 6.8 2.7537 1.7537 0.0 1227.7 O K

15 W inter 5.0 0.0 5.0 1.4867 0.4867 0.0 340.8 O K
30 W inter 5.3 0.0 5.3 1.6793 0.6793 0.0 475.5 O K
60 W inter 5.7 0.0 5.7 1.9048 0.9048 0.0 633.2 O K
120 W inter 6.0 0.0 6.0 2.1558 1.1558 0.0 808.9 O K
180 W inter 6.2 0.0 6.2 2.3177 1.3177 0.0 922.6 O K
240 W inter 6.4 0.0 6.4 2.4382 1.4382 0.0 1006.7 O K
360 W inter 6.6 0.0 6.6 2.6132 1.6132 0.0 1129.2 O K
480 W inter 6.8 0.0 6.8 2.7382 1.7382 0.0 1216.7 O K
600 W inter 6.9 0.0 6.9 2.8332 1.8332 0.0 1283.4 O K
720 W inter 7.0 0.0 7.0 2.9082 1.9082 0.0 1335.7 O K
960 W inter 7.1 0.0 7.1 3.0172 2.0172 0.0 1412.2 O K
1440 W inter 7.3 0.0 7.3 3.1411 2.1411 0.0 1498.8 O K
2160 W inter 7.3 0.0 7.3 3.2082 2.2082 0.0 1545.8 O K
2880 W inter 7.4 0.0 7.4 3.2312 2.2312 0.0 1561.6 O K
4320 W inter 7.3 0.0 7.3 3.2117 2.2117 0.0 1548.1 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

8640 Sum m er 0.80 5456
10080

Sum m er
0.72 6344

15 W inter 44.27 19
30 W inter 31.04 33
60 W inter 20.86 64
120 W inter 13.54 122
180 W inter 10.44 180
240 W inter 8.66 240
360 W inter 6.64 358
480 W inter 5.49 474
600 W inter 4.74 590
720 W inter 4.20 706
960 W inter 3.47 934
1440 W inter 2.65 1382
2160 W inter 2.02 1992



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 3
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:53 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for30 yearReturn Period (+20% )

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

2880 W inter 1.67 2272
4320 W inter 1.27 3200



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 4
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:53 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for30 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

5760 W inter 7.3 0.0 7.3 3.1427 2.1427 0.0 1499.8 O K
7200 W inter 7.2 0.0 7.2 3.0722 2.0722 0.0 1450.5 O K
8640 W inter 7.1 0.0 7.1 2.9922 1.9922 0.0 1394.6 O K
10080 W inter 7.0 0.0 7.0 2.9082 1.9082 0.0 1335.6 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

5760 W inter 1.05 4144
7200 W inter 0.90 5040
8640 W inter 0.80 5960
10080 W inter 0.72 6760



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 5
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:53 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Tank/Pond Details

InvertLevel
(m )

1.00
0

G round Level
(m )

10.00
0

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

0.00 700.
0

0.50 700.
0

1.00 700.
0

1.50 700.
0

2.00 700.
0

2.50 700.
0

0.10 700.
0

0.60 700.
0

1.10 700.
0

1.60 700.
0

2.10 700.
0

0.20 700.
0

0.70 700.
0

1.20 700.
0

1.70 700.
0

2.20 700.
0

0.30 700.
0

0.80 700.
0

1.30 700.
0

1.80 700.
0

2.30 700.
0

0.40 700.
0

0.90 700.
0

1.40 700.
0

1.90 700.
0

2.40 700.
0

Hydro-Brake Outflow Control

Design Head
(m )

3.00
0

Hydro-Brake
Type

M D
4

InvertLevel
(m )

0.00
0

Design Flow (l/s) 7.0 Diam eter(m m ) 73

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

0.10 2.2 0.60 3.2 1.60 5.2 2.60 6.6 5.00 9.2 7.50 11.2
0.20 2.6 0.80 3.7 1.80 5.5 3.00 7.1 5.50 9.6 8.00 11.6
0.30 2.4 1.00 4.1 2.00 5.8 3.50 7.7 6.00 10.0 8.50 11.9
0.40 2.6 1.20 4.5 2.20 6.1 4.00 8.2 6.50 10.4 9.00 12.3
0.50 2.9 1.40 4.8 2.40 6.3 4.50 8.7 7.00 10.8 9.50 12.6

W eir/Flum e O verflow Control

Discharge
Coef

0.54
4

W idth
(m )

0.50
0

CrestLevel
(m )

10.00
0



(c)1982-2006 M icro Drainage
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155 Aztec W est
Alm ondsbury
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Date 30 July 2007 15:54 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for100 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

15 Sum m er 5.8 0.0 5.8 1.5597 0.5597 0.0 391.7 O K
30 Sum m er 6.2 0.0 6.2 1.7888 0.7888 0.0 552.2 O K
60 Sum m er 6.6 0.0 6.6 2.0543 1.0543 0.0 738.1 O K
120 Sum m er 7.0 0.0 7.0 2.3367 1.3367 0.0 935.8 O K
180 Sum m er 7.3 0.0 7.3 2.5152 1.5152 0.0 1060.8 O K
240 Sum m er 7.5 0.0 7.5 2.6452 1.6452 0.0 1151.8 O K
360 Sum m er 7.7 0.0 7.7 2.8307 1.8307 0.0 1281.5 O K
480 Sum m er 7.9 0.0 7.9 2.9587 1.9587 0.0 1371.2 O K
600 Sum m er 8.0 0.0 8.0 3.0537 2.0537 0.0 1437.7 O K
720 Sum m er 8.1 0.0 8.1 3.1262 2.1262 0.0 1488.3 O K
960 Sum m er 8.3 0.0 8.3 3.2256 2.2256 0.0 1558.1 O K
1440 Sum m er 8.4 0.0 8.4 3.3201 2.3201 0.0 1624.0 O K
2160 Sum m er 8.5 0.0 8.5 3.3711 2.3711 0.0 1659.8 O K
2880 Sum m er 8.5 0.0 8.5 3.3811 2.3811 0.0 1666.8 O K
4320 Sum m er 8.4 0.0 8.4 3.3471 2.3471 0.0 1643.0 O K
5760 Sum m er 8.4 0.0 8.4 3.2977 2.2977 0.0 1608.4 O K
7200 Sum m er 8.3 0.0 8.3 3.2392 2.2392 0.0 1567.5 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

15 Sum m er 56.99 19
30 Sum m er 40.36 34
60 Sum m er 27.22 64
120 Sum m er 17.55 124
180 Sum m er 13.46 184
240 Sum m er 11.12 242
360 Sum m er 8.47 362
480 Sum m er 6.97 482
600 Sum m er 5.99 602
720 Sum m er 5.29 722
960 Sum m er 4.34 960
1440 Sum m er 3.29 1426
2160 Sum m er 2.49 1772
2880 Sum m er 2.04 2160
4320 Sum m er 1.54 2980
5760 Sum m er 1.26 3808
7200 Sum m er 1.08 4616



(c)1982-2006 M icro Drainage

M RP -RPS Design Ltd Page 2
155 Aztec W est
Alm ondsbury
Bristol BS32 4NG
Date 30 July 2007 15:54 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for100 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

8640 Sum m er 8.2 0.0 8.2 3.1767 2.1767 0.0 1523.7 O K
10080

Sum m er
8.1 0.0 8.1 3.1102 2.1102 0.0 1477.1 O K

15 W inter 5.9 0.0 5.9 1.6278 0.6278 0.0 439.4 O K
30 W inter 6.3 0.0 6.3 1.8853 0.8853 0.0 619.6 O K
60 W inter 6.8 0.0 6.8 2.1838 1.1838 0.0 828.8 O K
120 W inter 7.3 0.0 7.3 2.5037 1.5037 0.0 1052.8 O K
180 W inter 7.6 0.0 7.6 2.7077 1.7077 0.0 1195.5 O K
240 W inter 7.8 0.0 7.8 2.8567 1.8567 0.0 1299.7 O K
360 W inter 8.1 0.0 8.1 3.0712 2.0712 0.0 1450.0 O K
480 W inter 8.3 0.0 8.3 3.2227 2.2227 0.0 1555.8 O K
600 W inter 8.4 0.0 8.4 3.3362 2.3362 0.0 1635.5 O K
720 W inter 8.5 0.0 8.5 3.4251 2.4251 0.0 1697.4 O K
960 W inter 8.7 0.0 8.7 3.5521 2.5521 0.0 1786.6 O K
1440 W inter 8.8 0.0 8.8 3.6921 2.6921 0.0 1884.4 O K
2160 W inter 8.9 0.0 8.9 3.7591 2.7591 0.0 1931.5 O K
2880 W inter 8.9 0.0 8.9 3.7726 2.7726 0.0 1941.0 O K
4320 W inter 8.9 0.0 8.9 3.7291 2.7291 0.0 1910.3 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

8640 Sum m er 0.95 5456
10080

Sum m er
0.85 6264

15 W inter 56.99 19
30 W inter 40.36 33
60 W inter 27.22 64
120 W inter 17.55 122
180 W inter 13.46 180
240 W inter 11.12 240
360 W inter 8.47 358
480 W inter 6.97 474
600 W inter 5.99 590
720 W inter 5.29 706
960 W inter 4.34 934
1440 W inter 3.29 1384
2160 W inter 2.49 2008
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Date 30 July 2007 15:54 Designed By chickk
File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for100 yearReturn Period (+20% )

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

2880 W inter 2.04 2276
4320 W inter 1.54 3200
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File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Sum m ary ofResults for100 yearReturn Period (+20% )

Storm
Duration
(m ins)

M axim u
m

Control
(l/s)

M axim u
m

O verflow
(l/s)

M axim u
m

O utflow
(l/s)

M axim um
W ater
Level
(m OD)

M axim u
m

Depth
(m )

O verflo
w

Volum e
(m ³)

M axim u
m

Volum e
(m ³)

Statu
s

5760 W inter 8.8 0.0 8.8 3.6261 2.6261 0.0 1838.2 O K
7200 W inter 8.6 0.0 8.6 3.5171 2.5171 0.0 1761.8 O K
8640 W inter 8.5 0.0 8.5 3.4071 2.4071 0.0 1685.0 O K
10080 W inter 8.4 0.0 8.4 3.2952 2.2952 0.0 1606.7 O K

Storm
Duration
(m ins)

Rain
(m m /hr

)

Tim e-
Peak
(m ins)

5760 W inter 1.26 4144
7200 W inter 1.08 5040
8640 W inter 0.95 5888
10080 W inter 0.85 6760
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File JER7177-D-070726 Stor... Checked By
M icro Drainage Source ControlW .10.2 net

Tank/Pond Details

InvertLevel
(m )

1.00
0

G round Level
(m )

10.00
0

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

Dept
h
(m )

Area
(m ²)

0.00 700.
0

0.50 700.
0

1.00 700.
0

1.50 700.
0

2.00 700.
0

2.50 700.
0

0.10 700.
0

0.60 700.
0

1.10 700.
0

1.60 700.
0

2.10 700.
0

0.20 700.
0

0.70 700.
0

1.20 700.
0

1.70 700.
0

2.20 700.
0

0.30 700.
0

0.80 700.
0

1.30 700.
0

1.80 700.
0

2.30 700.
0

0.40 700.
0

0.90 700.
0

1.40 700.
0

1.90 700.
0

2.40 700.
0

Hydro-Brake Outflow Control

Design Head
(m )

3.00
0

Hydro-Brake
Type

M D
4

InvertLevel
(m )

0.00
0

Design Flow (l/s) 8.0 Diam eter(m m ) 77

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

Dept
h
(m )

Flo
w
(l/s)

0.10 2.3 0.60 3.6 1.60 5.8 2.60 7.4 5.00 10.3 7.50 12.6
0.20 3.1 0.80 4.1 1.80 6.2 3.00 8.0 5.50 10.8 8.00 13.0
0.30 2.7 1.00 4.6 2.00 6.5 3.50 8.6 6.00 11.3 8.50 13.4
0.40 2.9 1.20 5.0 2.20 6.8 4.00 9.2 6.50 11.7 9.00 13.8
0.50 3.3 1.40 5.5 2.40 7.1 4.50 9.8 7.00 12.2 9.50 14.2

W eir/Flum e O verflow Control

Discharge
Coef

0.54
4

W idth
(m )

0.50
0

CrestLevel
(m )

10.00
0
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